Climate is a powerful force shaping adaptation within species, yet adaptation to 2 climate does not occur in a vacuum: species interactions can filter fitness consequences 3 of genetic variation by altering phenotypic expression of genotypes. We investigated 4 this process using populations of teosinte, a wild annual grass related to maize (Zea 5 mays ssp. mexicana), sampling plants from ten sites along an elevational gradient as 6 well as rhizosphere biota from three of those sites. We grew half-sibling teosinte fami-7 lies in each biota to test whether trait divergence among teosinte populations reflects 8 adaptation or drift, and whether rhizosphere biota affect expression of diverged traits. 9 We further assayed the influence of rhizosphere biota on contemporary additive genetic 10 variation. We found that adaptation across environment shaped divergence of some 11 traits, particularly flowering time and root biomass. We also observed that different 12 rhizosphere biota shifted expressed values of these traits within teosinte populations 13 and families and altered within-population genetic variance and covariance. In sum, 14 our results imply that changes in trait expression and covariance elicited by rhizosphere 15 communities may have played a historical role in teosinte adaptation to environments 16 and that they are likely to continue to play a role in the response to future selection. 17
: Population divergence from the ancestral mean breeding value for all populations (populations in rows, sorted by MAT at source site) in each biota (separate plots). Green indicates lower values for traits than the ancestral mean breeding value, while yellow indicates higher values. Populations and traits that exceed the 95% confidence interval for neutral divergence are marked with asterisks. More populations and traits exceed expectations in multidimensional space (see Figure S2 and Results).
would indicate strong support, Ovaskainen et al., 2011; Karhunen et al., 2014) . However,Table S1: Expanded Table 1 ; best models for traits. The "base" model includes only an intercept with random effects of rhizosphere biota, family, and population. We show the sign and the significance of the slope for simplicity. Second best model variables, slopes and significance are in the last column, except for shoot biomass and stem greenness, where "base" model was best. Abbreviations: TAP for total annual precipitation, MAT for mean annual temperature, SWC for soil water holding capacity (elevation was never in a best or second best model), F family in biota random effect, P population in biota random effect. Symbols: ** pMCMC < 0.05, * pMCMC < 0.1. Figure S2 : Standardized population means (colored points) and 95% confidence intervals for the neutral expectation of population means (matching colored circles), for flowering day and stem width, estimated by Driftsel. Redder color indicates warmer mean annual temperature at the source site. Means beyond matching confidence intervals indicates significant divergence. Figure S10 : Using raw data reported in Piperno et. al 2015, and provided by Dolores Piperno, we asked if vegetative biomass at flowering (excluding seeds), is correlated to seed mass and number. We used linear models fit with MCMCglmm (as in the main text), including parameters for seed source population and year random effects, as well as for fixed and interaction effects for the CO 2 treatments. Both seed mass and number were significantly positively correlated to non-seed biomass. ( Y ∼ α + αyear + αpopulation + βppm+βbiomass+βbiomass×ppm) Model predictions are plotted as mean lines surrounded by 95% HPDI intervals. Data is plotted as points. All fitted parameters are significant at pMCMC <0.001
